io8       THE NEWER KNOWLEDGE OF NUTRITION
Aspartic acid. This ami no acid appears to be dispensable as shown
by Bunney and Rose ('28). Likewise Hopkins (Ji6) obtained appar-
ently successful nutrition in the absence of aspartic acid.
Glutamic acid. As in the case of aspartic acid, Bunney and Rose
found glutamic acid dispensable. Various studies of the detoxication
of phenylacetic acid by means of glutamine, probably the only natu-
rally occurring form of glutamic acid, suggest the capacity of the
body to synthesize glutamic acid. Also, Hopkins' (I.e.) feeding ex-
periments with glutamic acid-low diets indicate its dispensability ^
Hydroxyglutamic acid. Abderhalden's ('22, I.e.) early studies
pointed to its dispensability and the work of Windus, Catherwood
and Rose ('31) confirmed that conclusion.
Arginine. The status of arginine in nutrition has been in question
for many years. In 1916 Ackroyd and Hopkins reported that rats
were able to grow when the arginine- and histidine-free protein
hydrolysate, furnishing the dietary ammo acids, was supplemented
with arginine and histidine, either together or singly. It was con-
cluded, therefore, that arginine and histidine are interconvertible in
nutrition. The plausibility of this view is supported by the similarity
in structure of these two compounds, c. f. amino acid formulae. But
neither Abderhalden ('22, I.e.) nor. Rose and Cox ('24) were able
to confirm the replaceability of histidine by arginine. Stewart's ('25)
results failed to confirm those of Ackroyd and Hopkins, as well as
those of Rose et al. Owing to present events, Stewart's observations
probably are significant. Arnold and associates ('36), working with
chicks, seem to have demonstrated that arginine is definitely indis-
pensable for rapid growth. This work is of importance especially in
view of their basal diet. It was:
Dextrin.......64     Crude liver extract.......2
Purified casein.   ... 18     Autoclaved liver extract residue . 2
Water-extracted lung .   5     Brewer's yeast........2
Salts........5     Codliveroil..........2
Chicks on this basal ration weighed about 335 gm. at the end of
6 weeks but when arginine was added at a level of i per cent the
weight was* about 390 gm. after a similar period of 6 weeks. These
findings have been confirmed by Klose, Stokstad and Almquist ('38),.
who found that increasing the dietary casein to 30 per cent provided
sufficient arginine for maximum growth. Heretofore it has been as-
sumed with some justification that all the amino acids, with the
possible exception of cystine and methionine, are furnished in ade-
quate amounts by a diet containing 18 per cent of casein. Arnold et al.
have not yet submitted any evidence regarding the relation of arginine
to histidine in growth.
In view of the evidence from chick nutrition and the observa-